Although the original Conflict Tactics Scales (CTS) have been successfully used in many countries, no studies have been published on the cross-cultural reliability and validity of the revised instrument (CTS2). This study was intended to provide some of the needed psychometric information. It reports reliability and validity of the five CTS2 scales (Physical Assault, Physical Injury, Psychological Aggression, Sexual Coercion, And Negotiation) to measure these aspects of the dating relationships of students at 33 universities in 17 countries:. The results show high alpha coefficients of internal consistency and low confounding with social desirability response set. Examples indicating the construct validity of the CTS2 Physical Assault and Injury scales are also presented. Although the data refer to dating relationships of university students, the results are sufficiently promising to encourage use of the CTS2 in a variety of cultural settings. * * * * * * * * * * Many books and hundreds of papers on violence between partners in dating, cohabiting, and marital relationships have used data provided by the original Conflict Tactics Scales or CTS (Straus, 1990b) . There is a large amount of research showing that the CTS has a stable factor structure and moderate to high reliability (Archer, 1999; Yodanis, Hill, & Straus, 1997) . There is also extensive evidence of construct validity (Straus, 1990a) . Finally, the original CTS has been successfully used in many countries and with different ethnic groups within the United States (Yodanis et al., 1997) . However, the CTS was revised in 1996 (Straus, Hamby, BoneyMcCoy, & Sugarman, 1996), raising the question of whether the evidence of reliability, validity and cross-cultural applicability also applies to the revised instrument.
1. Paper to be presented at the XVI World Meeting of ISRA, 2004, Santorini, Greece September [18] [19] [20] [21] [22] 2004 . Other papers on this and related issues can be downloaded from the website http://pubpages/~mas2. This article is part the International Dating Violence (IDV) Study. The IDV study is being conducted by a consortium of researchers, who obtained the data for their country. I am grateful to the IDV consortium members for allowing me to use their data for purposes of this article. A list of the consortium members and their address is available on the website just listed. It is also a pleasure to express my appreciation to Sarah Savage and Christy Knox for the statistical analysis and preparation of the tables. Financial support has been provided by National Institute of Mental Health grant T32MH15161 and by the University of New Hampshire. information about the reliability of this instrument outside of the North American context in which it was developed. An instrument can have excellent psychometric properties in one sociocultural context and may not in another. The primary purpose of this article is to help answer the question of whether the demonstrated reliability of the CTS2 in the North American context applies outside of that context. A secondary purpose, because the data on validity is more limited, is to summarize preliminary evidence on the cross-national Validity of the CTS2.
THE INTERNATIONAL DATING VIOLENCE STUDY
The data for this article are from the International Dating Violence (IDV) study. The IDV study is being conducted by members of a consortium of researchers at universities in every major world region. A detailed description of the study, including the questionnaire and all other key documents, is available on the website http://pubpages.unh.edu/~mas2 and a report on some of the preliminary results is available (Straus & There is a core questionnaire that each member of the IDV Research Consortium translated and then back-translated to maintain "conceptual equivalence" (Straus, 1969) across the sites. In addition, the members added questions to measure variables that are uniquely important for their site or to measure constructs that are needed to test a theory of particular interest. These procedures allow the benefits of both standardized measures for all the sites, and also the benefits of culturally informed investigations of unique issues in each university.
The procedures to protect the rights and safety of the participants were reviewed by appropriate authorities at each university. These procedures included explaining the purpose of the study and the fact that the questionnaire contains questions on sensitive issues, including sexual relationships. To respect the privacy and the voluntary nature of participation, the instructions emphasized that respondents should turn in a blank questionnaire if they did not want to answer the questionnaire, and that they were free to omit any question they did not wish to answer. The same information was printed on the cover page of the questionnaire.
METHODS Samples
(Insert Table 1 about here) The 33 university sites used in this article are listed in Table 1 . The number of cases at each site ranged from 132 to 741, with a mean of 279. The questionnaires were usually administered in classes taught by members of the consortium and in other classes for which they could make arrangements. Thus, it is a convenience sample. The results describe what was found for the students in those classes in each country and cannot be taken as representative of students in general.
Data Quality Control
The completed questionnaires were examined for questionable response patterns, such as reporting an injury but not reporting an assault as having occurred; or cases with an implausible response such as attacking partner with a knife or gun 10 or more times in the past year. About 4% of the cases were identified as questionable and were removed from the sample. This resulted in a sample of 8,666 students. Some of the characteristics of the students in each site are given in Table 1. The sample for the analyses reported in this article is 6,774 (4,872 women and 1,942 men). The smaller number is mainly because this article is about behavior toward a dating partner. Only students who had been in a dating relationship lasting a month or more could be included. This varied from 100% to less than a third in Pune, India, where heterosexual dating is not part of the culture. The sample was also reduced because, in this as in other surveys, not every student answered every question. Respondents who omitted one or more of the questions needed for the CTS scales could not be included.
The CTS2 Scales
The CTS2 includes revised versions of the three original scales which measure Physical Assault, Psychological Aggression, and Negotiation; and two supplemental scales to measure Injury resulting from an assault by a partner, and Sexual Coercion. The CTS2 measures both perpetration by the respondent and victimization of the respondent. This article reports results for perpetration of Assault, Psychological Aggression, Sexual Coercion, and Negotiation on. However, victimization data is used for the Injury scale because the perpetrator may not know about the injuries inflicted, especially minor injuries such as those in the item "Felt physical pain that still hurt the next day because of a fight with my partner."
Social Desirability Scale
Research that uses self-reported data needs to take into account the tendency of some respondents to minimize socially undesirable behavior. This study used the Social Desirability scale of the Personal And Relationships Profile (Straus, Hamby, Boney-McCoy, & Sugarman, 1999; Straus & Mouradian, 1999) . This is a 13-item scale adapted from Reynolds short form of the Marlowe-Crowne social desirability scale (Reynolds, 1982) . The scale measures the degree to which a respondent tends to avoid disclosing undesirable behavior. The items in the scale consist of behaviors that are undesirable but true of almost everyone, such as "I have never deliberately said something that hurt someone's feelings." Consequently, the more of these almost universal items a respondent denies, the less likely the respondent is to disclose more seriously undesirable information such as assaulting a partner and other forms of crime. The theoretical range of the social desirability scale is from 13 to 52. For this sample, the scores ranged from 18 to 52, with a mean of 34.2 and a SD of 4.8.
The Social Desirability scale will be used to test the hypothesis that differences between cultural groups in self-reports of violence against a partner are a reflection of differences in willingness to report such behavior. In addition, to avoid confounding with social desirability, all correlational analyses controlled for score on the social desirability scale.
RESULTS

Reliability
(Insert Tables 2 about here)   Table 2 gives the alpha coefficients for the entire sample and for each of five major world regions. The results for each of the 33 universities separately are given in the Table 3 . Table 2 is based on pooling the students from all 33 universities (N = 6,744). It shows remarkably high levels of reliability. Even the lowest coefficient (.74 for Psychological Aggression) exceeds the convention that sets .70 as indicating good reliability. The differences between the reliability of the CTS for male and female students are small, but each of them shows that the reliability is slightly higher for male students.
Pooled Student Data. The STUDENTS section of
Mean Of All Sites. The SITES section of Table 2 gives the mean of the alpha coefficients for each of the 33 sites. The first row in that section gives the mean based on the total sample in each site. The mean alpha coefficients are all slightly lower than the alpha coefficients based on pooling all 6,744 students. This is because there are a few sites with low alpha coefficients.
The rows for MALE and FEMALE are based alpha coefficients computed separately for the males and females in each site. Four of the five mean alpha coefficients based on male students are slightly higher than the mean alpha coefficients based on female students.
(Insert Tables 3 and 4 about here)
Specific Site Alpha Coefficients. Table 3 shows the alpha coefficients for each of the 33 university sites for all students and for males and females at each site. In addition to documenting the results for each site, this table is important because it permits identifying the sites and variables with low alpha coefficients. Table 4 does this by giving the percent of coefficients below .50 for each of the five CTS2 scales. Table 4 shows that one scale -Sexual Coercion --has by far the largest percentage of low alpha coefficients, followed by the Injury scale.
Explanation for Low Reliability Sites. One characteristic of the two scales in which the low alpha coefficients are concentrated (Sexual Coercion and Injury) is that they are the scales with the lowest prevalence rates. For example, the sexual coercion rate for Amsterdam was 8%. More important are the prevalence rates for the items in the scale. The prevalence rates for the items range form zero to 5.1%. An item with a 95% of cases in the zero category lowers the alpha coefficient because the items are extremely skewed. Extreme skewness restricts the size of a correlation because the size of the correlation between the items in a scale is one off the main determinants of the alpha coefficient. This explanation was tested by using prevalence rate for the scale as an indicator of skewness and computing the partial correlation of the prevalence rate with the alpha for each scale, controlling for score on the Social Desirability Scale. The results revealed that each for the three scales measuring rare events, the prevalence rate is correlated with alpha (Physical Assault = .30, Injury = .45, Sexual Coercion = .45). These results are consistent with the idea that the low alphas occurred when the prevalence rate was so low that alpha is not an appropriate measure of reliability.
When the prevalence rate is low, there are also likely to be items with a zero prevalence. This is again illustrated by Amsterdam, where four of the seven sexual coercion items have a prevalence of zero. Such items cannot be included in the scale, thus reducing the number of items in the scale to two. Because the second determinant of alpha is the number of items in a scale, this also reduces the alpha for sites with a low prevalence rate. For the present sample of sites, the correlation between the number of zero prevalence items and the alpha coefficient were: Physical Assault = .-71, Injury = -.61, and Sexual Coercion = -.85.
Confounding With Social Desirability Response Bias
(Insert Table 5 about here) Although the CTS scales have high internal consistency reliability, that does not show the scales are valid. For example, the high internal consistency might reflect a tendency of respondents to be consistent in avoiding disclosing violent behavior. Consequently, it is important to determine if the differences between sites are an artifact of confounding with willingness to disclose socially undesirable behavior and beliefs. This hypothesis was tested by computing the correlation of the Social Desirability scale with each of the CTS scales.
The right hand column of Table 1 gives the mean Social Desirability Scale scores for each of the 31 university sites. Table 5 gives the correlation of the Social Desirability scale with each of the five CTS scales for the total sample and for each of the 33 university sites. The correlations show that the higher the Social Desirability scale score, the lower the lower the score on the Physical Assault, Injury, Sexual Coercion, and Psychological Aggression scale, indicating that the social desirability scale is operating as intended. However, these correlations were low. The mean correlation for the Physical Assault scale was -.17 (range = -.03 to -.23) and -.09 for Injury (range = .00 to -.23). These correlations are not high enough to be an important threat to validity. Nevertheless, to be on the safe side, the correlations in the Construct Validity section controlled for score on the Social Desirability scale.
Construct Validity
The previous sections have shown that in the 33 diverse settings in this study, the CTS scales have high reliability and are not importantly confounded with social desirability response bias. These are necessary characteristics, but they are not sufficient. There must also be evidence validity. This section therefore summarizes some preliminary results on the construct validity of the assault and injury measures The procedure to evaluate construct validity is to examine the correlation of the measure being evaluated with variables that are known to be related to that, or for which there are theoretical grounds for expecting it to be related (Campbell & Fiske, 1959) . Correlations which fit the expected pattern provide evidence of construct validity. For this article, the correlations are at the macro-level of analysis. The cases are not individual students, but the university sites in the study.
(Insert Figures 1, 2 , and 3 about here)
Correlation Of Assault And Injury. The issue addressed by this analyses is whether universities that have high partner assault rates also have high injury rates. If that correlation is not found, it would raise serious questions about the validity of either the assault scale or the injury scaled. Figure 1 shows the predicted higher injury rates at universities with high assault rates. Because this might be a spurious correlation that reflects differences between university sites in the willingness of respondents to disclose socially undesirable behavior, partial correlation was used to control for score on the Social Desirability scale. The results were almost identical to those shown in Figure 1 . When the partial correlation analysis was replicated for male and female students separately, the correlations were slightly higher (partial r for males = .81, for females = .82). The control for Social Desirability helps rule out the possibility that the correlation reflects site-to-site differences or gender differences in willingness to disclose socially undesirable behavior rather than site-to-site differences in violence against dating partners. In addition to showing that the measures of assault and injury are related in ways that must be present for the two scales to be valid, these correlations can be taken as evidence that the data on physical assault at the 33 sites refers to more than trivial events.
Correlation of Corporal Punishment With Partner Violence.
The issue addressed by the second construct validity example is whether universities where a larger proportion of the students experienced corporal punishment as a child have higher partner assault rates than at universities where a smaller percentage experienced corporal punishment. The International Dating Violence Study included a question which asked students whether they had been "spanked or hit a lot by" by their parents when the respondent was younger than 12. At the median university 57% reported having been spanked or hit a lot as a child (range = 13% to 73%). Figure 2 shows that the larger the proportion of students who reported experiencing corporal punishment, the higher the percentage who had hit a dating partner in the past year. This result is consistent with many American studies, including prospective studies, which show that corporal punishment as a child is a risk factor for violence later in life (Gershoff, 2002; Straus, 2001 and therefore provides further data on the cross cultural construct validity of the CTS Physical Assault scale.
Dominance In Dating Relationships.
A principle of conflict theory is that inequality increases the risk violence by the dominant person or group who may use violence to maintain their position or by the subordinate person or group who may use violence to make the balance of power more equal (Coser, 1967) . Feminist theory makes the same argument in respect to women who, the world over, tend to be subordinate in the family (Straus, 1976 ) Therefore, the more dating relationships are characterized by the dominance of one partner, the greater the probability of violence. The results in Figure 3 are consistent with this hypothesis and therefore provide an additional bit of evidence for the construct validity of the CTS Physical Assault scale.
DISCUSSION
This study investigated the extent to which the five scales of the Conflict Tactics Scales were statistically reliable and valid in the diverse cultural settings of 33 universities in 17 countries. The data are from questionnaires on the dating relationships of 6,774 university students.
Limitations
Although the results indicate a high level of consistency in the alpha coefficients of reliability across 33 diverse sites, this does not necessarily mean that the CTS measures the same constructs in all sites. The question of cross-cultural conceptual invariance requires much additional research. A step in that direction would be confirmatory factor analyses to determine the extent which the factor structure is parallel in the 33 sites. Another approach is to replicate a series of construct validity correlations in each of the sites.
An important limitation is that the results refer to the behavior of university students and may not apply to the general population, and especially not to the low income and low education sectors of the population where, at least in Euro-American societies, domestic violence rates are highest (Gelles & Straus, 1988; Straus, Gelles, & Steinmetz, 1980) ,
Summary
Keeping these limitations the results show that:
1. The alpha coefficients of reliability for the five CTS2 scales are generally high across all 33 universities, indicating that the CTS has cross-cultural reliability 2. In the instances where the reliability coefficients are low, it is because these are sites with a very low prevalence of partner violence. A low prevalence rate reduces the size of the correlations. A low prevalence rate also results in items which cannot be included in the scale because they have a zero prevalence rate. Because alpha is a function of the size of the correlations between items and the number of items in a scale, the combination of these two effects explains the instances of low alpha coefficients. More generally, it indicates that the explanation of the few exceptions to the generally high alpha coefficients lies with alpha as measure of reliability rather than with cultural characteristics which make the data unreliable at those sites.
3. The correlations of the CTS2 scales with scores on a social desirability response bias scale were low, which is consistent with a meta analysis of US research on this issue (Sugarman & Hotaling, 1996) . Consequently, it can be concluded that site-to-site differences in the willingness of students to disclose violence is not an important threat to the cross-cultural validity of the CTS.
4. Evidence of construct validity was provided by scatter plots and partial correlations which show that (1) universities with a high assault rate also tend to have a high injury rate; (2) the larger the percent of students at a university who experienced frequent corporal punishment as a child, the higher the percent of students who physically assaulted a dating partner, and (3) university sites where one partner tends to be dominant in dating relationships tend to have higher rates of assault on dating partners.
5
. The large differences between sites in assault and injury rates shown in Figures 1, 2 and 3 and in a previous paper (Straus & Members of the International Dating Violence Research Consortium, In Press, 2004) suggests that these CTS scales have adequate sensitivity to distinguish the level of violence against dating partners in different cultural contexts 6. All analyses where it was relevant controlled for scores on the Social Desirability scale and gender of respondent, thus making it unlikely that the results reflect university-touniversity or gender differences in willingness of students to disclose socially undesirable behavior.
The construct validity examples in this article show that the CTS scales are related to other variables in ways that must be present if the scales are valid. However, it takes more than these three examples to establish construct validity. Construct validity requires consideration of a wide range of studies covering many applications of an instrument. If the CTS2 becomes as widely used as the original CTS, the wider range of evidence needed to adequately evaluate construct validity is likely to become available in a relatively few years. In the meantime, the results presented in this article are sufficiently promising to encourage proceeding with that research. 
